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ABSTRACT 
This study aimed to describe how a regional newspaper, the Des Moines Register and 
a national daily, the New York Times covered the controversial food irradiation issue from 
February 1992 to March 2000. The content analysis focused on the sources cited, the appeals 
used by these sources to convince the public of their positions regarding the issue, the factors 
that influenced the nature of this coverage, and the framing strategies that have been applied 
to inform the public about this scientific innovation. 
The results of the content analysis indicate that ( 1) the Register cited more pro-
irradiation advocates than anti-irradiation advocates in its coverage of food irradiation. The 
reverse was true, however, for the New York Times. (2) The Register has favorably covered 
the topic while the New York Times gave a more balanced coverage. (3) Both sides of the 
irradiation debate used fear-arousing labels, terms, and appeals to convince the public of their 
positions. ( 4) Governmental and federal regulations, human health, economic concern, and 
science and technology aspects were the frames most dominantly used in the newspapers' 
coverage. 
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CHAPTER 1. 
INTRODUCTION AND STATEMENT OF THE PROBLEM 
Foodbome diseases pose a widespread threat to human health and are an important 
cause of reduced economic productivity. Studies by the US Centers for Disease Control show 
that even in a highly developed country such as the United States, foodbome diseases caused 
by pathogenic bacteria such as Salmonella, Campylobacter, Trichinae and other parasites 
claim an estimated 7,000 lives annually and cause 24 to 81 million cases of diarrhea (ADA, 
1996). Economic losses associated with foodbome diseases are estimated between $5 billion 
and $17 billion by the US Food and Drug Administration (1991). In recent years, outbreaks 
of virulent food poisoning caused by Escherichia coli 0157: H7, a mutant form of the E.coli 
found in the gut of all mammals, have placed food safety on the national agenda. 
There are ways to stem the tide of food poisoning. Among them is the process of food 
irradiation. "Irradiation could have prevented all those problems," says Dennis Olson, former 
professor of animal science, food science and human nutrition at Iowa State University 
(Inside Iowa State Vol VII, 1998). Irradiation has been identified as one solution that 
enhances food safety through the reduction of potential pathogens and has been 
recommended as part of a comprehensive program to enhance food safety. 
Radiation is broadly defined as energy moving through space in invisible waves 
(Diehl, 1983). Radiant energy has differing wavelengths and degrees of power (Diehl, 1983). 
The radiation of interest in food preservation is ionizing radiation, also known as irradiation. 
These shorter wavelengths are capable of damaging microorganisms, such as those that 
contaminate food or cause food spoilage and deterioration (Diehl, 1983). Irradiated foods 
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were not produced commercially in the U.S. until 1992 although the technique has been 
cleared for use on at least one food product in 36 countries, and irradiated foods have long 
been available commercially in 28 developing as well as developed countries (Sapp, 1995; 
Loaharana, 1994). Only very small amounts of irradiated food are sold in the U.S. today. 
The availability of irradiated food is limited to just a few stores and products even 
though irradiation processing for many commodities has been approved by the U.S. Food and 
Drug Administration (FDA). This lack of sales in the US results is due partly to the activities 
of opposition groups that have provided a focal point for hundreds of articles and editorials in 
magazines, newspapers, and scientific journals concerning the advisability of using 
irradiation to treat food (Sapp, 1995). 
Previous studies have attempted to understand public reaction to this new technology. 
Weise Research Associates (1984), for example reported that only 23% of a national sample 
of consumers had heard about irradiation. This percentage increased to 60% in 1989 (Schutz 
et al., 1989) and to 72% six years later (Resurreccion et al., 1995). By 1995, most consumers 
(87 .5%) had heard about irradiation but did not know much about it (Resurreccion et al., 
1995). 
To further understand the nature of the public's perception of this technology, the 
Gallup Organization conducted a nationwide survey of adults concerning their awareness, 
knowledge and attitudes toward food safety and the irradiation process. Gallup (1993) had 
telephone interviews with a randomly selected, nationally representative sample of 1,005 
adults during the period of March 31 to April 18, 1993. This study found that consumers' 
awareness and knowledge of food irradiation is very low. While three-quarters (73%) of the 
study's consumer-respondents have heard of food irradiation, many ( 49%) have no specific 
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knowledge of it. The study showed that only 5% of the subjects have an in-depth knowledge 
of food irradiation. The study also found that consumers tend to express higher levels of 
concern over the possible -- and not hypothetical -- negative health effects of irradiation. 
Specifically, they fear that irradiated food can become radioactive and thus can cause birth 
defects or cancer. In short, the process has unknown long-term effects and a great deal of 
unforeseen consequences. Any mention of "radiation" also seems to conjure images of the 
Chernobyl nuclear accident and the inability of regulatory agencies to safeguard the 
population from uncontrollable risks (Gallup, 1993). 
Following the Gallup study, a series of focus groups were conducted to probe 
consumers' underlying beliefs and concerns about food safety and irradiation. In 1996, 
Hashim et al. (1996) conducted three focus groups with consumers in the metro Atlanta, 
. Georgia area. The intent of the study was to gain a better qualitative understanding of 
consumers' awareness, attitudes, opinions, behaviors, and concerns toward irradiated poultry. 
Participants reported that they had heard about food irradiation from television programs, 
magazine articles, and newspapers, but that they did not know enough about the process itself 
or its effects on poultry (Hashim et al., 1996). The respondents also did not think that 
sufficient information was available to the public at that time about the process itself, how 
food is irradiated, and the benefits and disadvantages of the procedure (Hashim et al., 1996). 
Some panelists felt more research was needed and long-term effects should be studied 
(Hashim et al., 1996). 
The findings of these focus groups indicated that consumers were highly concerned 
about the safety of the food they eat; that they were aware of different processing and storage 
techniques as having similar purposes and effects -- prolonging shelf life and destroying the 
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bacteria that cause foodborne illnesses. Panelists who had seen a recent program on TV 
concerning irradiation also showed high awareness of the process, but their knowledge about 
irradiation was still low. 
In summary, the results of these series of studies point to consumers' unfamiliarity 
with food irradiation. However, they demonstrated a propensity to accept the technology 
when provided with information about its benefits and safe use (Harris, 1985). Such findings 
are useful in the design and implementation of public information and education programs 
not only for food irradiation but for other technologies which may be perceived by the public 
as risky. In fact, the American Dietetic Association (ADA) encourages the government, food 
manufacturers, food commodity groups, and qualified dietetics professionals to continue 
working together in educating consumers about the benefit of irradiated foods (Bruhn & 
Wood, 1996). 
This follows the recommendation of a series of studies to determine the effect of 
education on concern and willingness to buy irradiated foods. Among these was the one 
conducted by Waterfield (1987) who reported that 54% of consumers said they would not 
buy an irradiated item without more knowledge about the process. Terry and Tabor (1988) 
found around 50% of consumers would buy irradiated products if the prices were competitive 
and information to explain the purpose for irradiation was provided. Sapp et al. (1995) 
reported that trust in government and industry are the key determinants of consumer 
acceptance, and age, income, and food safety concern did not have significant partial effects 
on the dependent variables which are opinion, perceived health risk, activism, and taste. 
Outside of insufficient scientific information, the public's reluctance to try out 
irradiated food may also be attributed to the amount of media attention devoted to the food 
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irradiation controversy. Media coverage of this technology has always been influenced by the 
well-organized efforts of opposition groups to mobilize letter-writing campaigns to 
legislators and representatives of commodity groups and retail food chains. These have 
prompted some representatives of the food industry to state categorically that they will not 
promote or sell irradiated food. 
Some consumer issues have been and will be at the center of the controversy 
regarding food irradiation. These are as follows: 
• Safety of irradiated food 
Scientists argue that food irradiation has been researched for over 50 years and that 
numerous animal feeding studies show no indications of adverse effects, prompting the 
World Health Organization and other agencies throughout the world to declare irradiated 
foods to be as safe and wholesome as unirradiated food (Sapp, 1995). 
• The nutrient losses in irradiated food 
Opponents argue that nutrients are lost in the irradiation process, but researchers say 
this loss is minimal and comparable to losses due to conventional processes, such as canning. 
Because irradiation produces almost no heat within food, there is little alteration in 
nutritional content, and minimal changes in flavor and texture. It is important to note that any 
form of food processing (freezing, curing, drying, canning, and simple refrigerator storage) 
may have at least a slight effect on food nutrients, and on food flavor and texture (NPPC, 
August 1997). 
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• The need for food irradiation 
Scientists strongly argue that food irradiation can decrease illness and the loss of lives 
due to foodbome pathogens. USDA estimates the medical costs associated with food 
poisoning to range from $3.8 billion to $4.3 billion annually (Food Safety and Inspection 
Service, 1993). Scientists point out that irradiation can solve this problem and lessen annual 
medical cost. 
• Consumer desire for irradiated food 
Groups opposed to the irradiation process have successfully protested against 
irradiation. On the other hand, scientists argue that they could not estimate whether 
consumers want irradiation to improve safety after they realized enough to distinguish 
differences between irradiation and other forms of food processing (i.e., freezing, curing, 
drying, canning, and simple refrigerator storage). 
Indeed, anti-irradiation advocates build on the fear of the unknown and the public's 
limited understanding of nuclear science (Bruhn, 1996). Recognizing that irradiation sounds 
similar to radiation, opposition groups compare treating food by radiation to exposing the 
human body to radiation, and in fund-raising literature and media conferences they allude to 
dangers from nuclear bombs, raise fears of leaks from nuclear power facilities, and explicitly 
state that eating irradiated foods causes cancer. Gauging the impact of such negative 
statements on public perception, Sapp and Harrod ( 1990) noted that such remarks made 
during group discussions influenced opinions more than did favorable comments. This 
implies that normative factors may be important determinants of consumer acceptance of 
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food irradiation. In fact, they report that normative factors were more important than 
technical information in structuring attitudes toward the irradiation process. 
Emergent and controversial science stories offer journalists the chance to play a great 
role in constructing the popular version of scientific reality than they would have otherwise 
(Dunwoody, 1999). Food irradiation offers such a chance to journalists. Analyzing the 
journalists' managing of the food irradiation issue will help people understand how a 
controversial science issue constructs its scientific reality and is diffused into the public 
range. 
Toward this direction, this study aims to determine the role of newspaper science 
reporting in shaping this controversy? Did negative comments truly dominate their coverage 
of irradiated food? Who are the most common sources cited by the media regarding this 
topic? Did the media give this issue considerable coverage to help the public be better 
informed about food irradiation? 
The answers to these questions are expected to inform the development of strategies 
to effectively diffuse scientifically based information regarding food irradiation and other 
processes or products that may be conceived by the public as risky to accept or adopt. 
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CHAPTER 2. 
THEORETICAL FRAMEWORK AND LITERATURE REVIEW 
Implicit in the process of risk analysis and management is the critical role of 
communication. The noted risk and risk communication expert M. Granger Morgan 
comments that "if public bodies are to make good decisions about regulating potential 
hazards, citizens must be well informed. The alternative of entrusting policy to panels of 
experts working behind closed doors has proved a failure, both because the resulting policy 
may ignore important social considerations and because it may prove impossible to 
implement in the face of grass-roots resistance." 
Risk communication is defined in this study as an interactive process of exchange of 
information and opinion among individuals, groups, and institutions. It involves multiple 
messages about the nature of risk and other messages, not strictly about risk, that express 
c;.onc.ems, opinions, or reactions to risk messages or to legal and.institutional arraog~_me11.ts 
for risk management. A multi-dimensional concept, it frequently involves scientists and other 
technical experts, but it can also include a much broader source involving the media and 
citizen groups, for example. This study focuses on just one of these potential sources of 
scientific information, the newspapers as a mass medium, to explain how its differing 
characteristics affect the dissemination of scientific information. 
Risk and The News Media: Special Problems 
A common source of frustration in many risk communication campaigns involves the 
12.,u:ticipatiJlU .. Q,.f the news media. Understanding how the news media react to risk information 
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and how they can be utilized as a powerful ally is vital information for any risk 
communicator. Fortunately, it has also been the topic of some study. A brief overview of 
some of the more salient research will be offered here. 
Journalists seek to gain access to information. When journalists are denied access to 
information and expert sources they often expend great effort to find alternative sources with 
varying levels of credibility as well. Journalists evaluate their sources in terms of credibility 
and journalists are concerned about their own credibility with their peers, superiors and 
audience members. Inaccuracy due to brevity and material being taken out of context are the 
chief threats to that credibility. Stories involving scientific and technical material heighten 
these problems. 
A 1989 NRC report sought to dispel some common misperceptions about the news 
media held by scientists. First, while the media are in the business of making money, "it is 
mistaken to attribute the way the media defines newsworthiness in practice to crass economic 
motives alone" (p. 103). Instead, their motivations are shaped by factors such as events, 
sources, inter-media leadership effects, deadlines and personal interests. Drama and 
community impact also help shape the overall attractiveness of a story. 
Journalistic ability and the convention of balance interact in a way that considerably 
affects the coverage of topics such as irradiation. While the national media generally have the 
resources to employ science specialist reporters, the local news media do not. Because of 
this, reporting on science and risk is frequently below par. "Most news organizations would 
not tolerate sports or business reporting by reporters who do not understand the subject and 
are unable to correctly frame those topics. The same is not always true of the reporting of the 
technological and social dimensions of risk" (NRC, 1989: 104 ). 
When this inexperience comes up against the journalistic convention of "balanced 
reporting" the outcome can have dire consequences for risk stories. This desire for balance 
·comes from the related convention of objectivity. When faced with a subject that he or she 
cannot personally evaluate, the journalist will attempt to achieve objectivity through balance 
by simply finding two oppos_i_ng viewpoints, to play against one another. ·with enough 
searching, a contrary voice can usually be found. Unfortunately, the journalist still lacks the 
knowledge to evaluate the claims of conflicting experts. As a consequence, the issue can be 
mischaracterized as being scientifically controversial. Many scientists believe this effect has 
strongly shaped media coverage of global warming, for instance (Schneider, 1993). 
Despite this, the news media do have a powerful ability to place a topic on the 
agenda. The media also have the power to cultivate a controversy and to shape community 
r.esp.onse_to controversy (Tichenor, et al., 1980). The latter can be especially important since 
significant portions of the public may never attend to risk information unless such a conflict 
attracts their attention. 
Much of the research concerning journalists and risk has addressed the question of bQ)Y 
joumalis.ts. p_i;e_sknLri~k,, inform~tion to the readers. An important early study of this question 
was the Environmental Risk Reporting Project (NRC, 1989). The project, done in New 
Jersey by Sandman and coworkers, evaluated "the best" of the environmental news stories in 
New Jersey newspap~_rs. They examined 248 articles using 'content and expert analysis and 
made five conclusions: 
1. There is a paucity of information about environmental risk in the articles; 
2. when environmental risk was reported, it was more alarming than reassuring; 
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3. risk information came largely from government, industry, and unattributed 
sources; 
4. reporting of environmental risk tended toward the extremes, rather than quoting 
sources taken from an intermediate position; and 
5. bias, when it occurred, resulted from a reporter relying too heavily on a particular 
source. 
During the last few years, a growing volume of research has provided insights into 
journalism and risk. Singer (1990), for example, focused on the question of accuracy in 
journalistic reporting on hazards. By comparing original research reports to newspaper 
oov:eFage .. of those reports, it was found that 40% of the stories had at least one error involving 
.acc1,1racy, with errors of omission being most prominent. Wilkins and Patterson ( 1990) 
compared how national newspapers covered slow-onset environmental stories versus how 
they covered rapid-onset hazards ( e.g., global warming versus a chemical spill). They found 
that the newspapers tended to cover the slow-onset stories similarly to the rapid-onset stories: 
events were emphasized, as was human activity and the comparison of benefits and harm. 
The effect of news coverage on audience reaction to hazards wa~ evaluated by 
Wiegman et al.(1989). In a confirmation of Mazur's Coverage Attitude Hypothesis, they 
found that the readers who subscribed to newspapers with higher amounts of hazard coverage 
had a tendency to have a more negative opinion of the risk, thought the risks were more 
dangerous, and were more likely to gather more information on the risk. Mazur (1990) 
reports that it is the quantity, rather than the quality, of risk reporting that most strongly 
produces concern among the public. However, in a survey of three California towns, Pilisuk 
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and Acredolo (1988) did not find a relationship between the amount of media use and 
G-OOrem over technological risks. 
From the research on risk in the media, Dvnwoody (1992) concludes: 
When it comes to risk coverage, it seems that the mass media can do nothing right. 
They are regularly accused of bias, sensationalism, inaccuracy, indifference and of 
being simplistic and polarized. If we believe the wealth of commentary that has spilled 
across the printed page since such landmark events as Love Canal and Three Mile 
Island in the late 1970s, then the mass media are - in a word- lousy at conveying 
appropriate notions of risk to general audiences. (p. 75). 
On the individual level, Dunwoody (1992) describes three attributes or attitudes that 
journalists have in relation to science reporting. First, there is some evidence to support the 
contention that journalists have poor backgrounds in science and mathematics. Their 
understanding of risk and risk analysis is certainly as deficient. It has been found that such 
ignorance often tends to lead to a variety of judgments that are at odds with scientific 
assessments of risk. Second and especially problematic may be the lack of understanding of 
_the scientific method itself. Journalists, as non-scientists, have a tendency to make cause-
gJfect linkages from anecdotal evidence that are unsound. The third point concerns.how 
journalists view the audience of science infonnation. Journalists assume that the audience 
knows nothing. This assumption leads them to use two devices to escape the paradox that 
they at once know their audience is uneducated on the given subject and that education is not 
the journalist's task. First, they provide brief non-depth descriptions of the topic. Secondly, 
they "redefine the task as one not of explaining risk concepts and processes but of explaining 
the event-oriented context within which (the) story is embedded." Both techniques may be at 
cross purposes to effective risk communication. 
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Balance in Covering Controversies 
Commodity groups like the National Cattlemen's Association, the National Pork Producers 
Council, and America's Dairy Producers pump millions of dollars every year into extensive 
advertising and marketing campaigns because they believe the media are highly influential in 
influencing the course of their businesses (Klaidman, 1991). With the increasing number of 
issues related to agriculture coming before the public, fairness, or lack of bias, in mass media 
coverage of agriculture is becoming a huge concern (Whitaker, 1998). 
Currently a number of issues related to agriculture have asserted themselves in the 
media agenda. Such topics as innovative food processing, genetics, and food safety have 
been gaining continuous mass media coverage, prompting Dunwoody (1999) to argue that 
e.IDergent and controversial science stories offer journalists the chance to play a great role in 
~onstructing the popular version of scientific reality. The problem is that journalists have 
little training, knowledge and experience to analyze and report on largely technical 
agricultural issues (Chepesiuk, 1993). Neophyte reporters might unconsciously confirm their 
theories by using a restricted range of sources with limited perspectives, by asking a set of 
questions of sources that are overly limited in scope and type, or by handling sources in ways 
that elicit theory confirming evidence (Stocking & Gross, 1989). 
The fairness and balance with which news organizations treat conflicting points of 
view not only involves ethical considerations, but also concerns social responsibility, 
professional performance, and the public's perceptions of press credibility (Fico and Soffin, 
1995). In a study assessing the fairness and balance of newspaper coverage of 18 
controversial issues appearing in 18 newspapers during February 1991, Fico and Soffin 
(1995) found that nearly half of the 259 stories they analyzed were absolutely one-sided in 
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their presentation of the controversy. Only one story included a statement indicating that the 
reporter had attempted unsuccessfully to contact an opposition source. 
Apparently, food irradiation is not an exception. Bord (1991) noted that articles on 
food irradiation in the popular press gave more space to opposition statements, expressed 
food irradiation in language that clearly was not neutral (e.g., "bombarded bananas", "nuked 
lunch", "atomic edibles"), and tended to sensationalize weak arguments made by opponents. 
Thus, perhaps because of their vitriol, opposition groups often receive too much or too 
favorable attention by the media. Accused with such partiality, the media counter by saying 
that they report controversy rather than create it. 
It is safe to assume that a lack of technical knowledge and scientific exposure of 
reporters assigned to science beats results in biased news stories. Those unfamiliar with the 
science terrain, for example, will be easily persuaded by implausible arguments as long as 
they are nicely packaged. However, certain characteristics of the media organization -- such 
as a newspaper's ownership structure, how frequently it is published, the size of its editorial 
staff, and whether it has a science or environmental reporter -- have a compelling effect on 
the nature of science reporting, especially of topics that have achieved a controversial status 
(Griffin and Dunwoody, 1997). 
For instance, the larger the size of the local news staff, the more specialized the staff 
can be and, in general, the more resources they can devote to gathering information 
(Donohue et al.,1985) . . Papers~wiJh an environmental or science repeft@-F-have a stronger 
organizational commitment to devoting time and special expertise to those areas of news 
which could affect story framing and coverage of science risk (Griffin and Dunwoody, 
1997). 
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To test these assertions, this study looked at two newspapers, the Des Moines 
Register (a regional Midwestern newspaper) and the New York Times (a national daily) to 
examine how they dealt with the same issue. These newspapers were chosen because they 
differ considerably in circulation, the areas they service, and ownership pattern. 
Fearful Persuasion 
Behavioral scientists (i.e., Sapp and Harrod, 1990) have established that the impact of 
social persuasion differs when persuasive efforts are favorable or unfavorable towards an 
innovation. In fact, Gatigon (1985) found that negative social persuasion has more impact on 
the acceptance of new products. Accordingly, Sapp and Harrod (1990) hypothesize that 
favorableness toward irradiation should vary significantly by information content and type of 
persuasion, and that negative persuasion should outweigh favorable information in 
influencing subjects' opinions. 
The use of personalized threat-references explicitly directed to the audience like 
statements to the effect that "this can happen to you" is recognized as one of the main 
characteristics of the strong appeals (Janis and Feshback, 1954). Most people associate the 
word "irradiation" with dangerous events, such as atomic bomb explosions and nuclear 
reactor accidents (Sapp, 1995), a finding that opponents of irradiation have successfully used 
to persuade consumers that irradiation destroys food nutrients and makes the food 
radioactive. Those against the process also argue that irradiation creates new and hazardous 
chemicals in food, such as benzene and formaldehyde, and that the process alters the growth 
and reproduction of the tissue being zapped (Bird, 1997). Hence, eating treated food may 
have the same effect on people. In extreme cases, it is alleged to cause cancer. Irradiation, 
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they argue, destroys food nutrients and makes the food radioactive (Bird, 1997). They also 
claim that the safety of nuclear facilities used in the procedure is still unguaranteed, not to 
mention the dangers involved in transporting and handling radioactive materials. This is why 
many are reluctant to accept irradiation applied to food. 
Persuasive appeals directed to human fears, while manifesting curiosities like 
"boomerang effects" and "retreats from fields of conflict," are often highly effective (Gordon, 
1971), although they probably perform differently as they act upon clusters of human beliefs, 
attitudes, opinions and behavior. Gordon (1971) argues that among normal individuals, 
specific fears may be held as deeply and as closely as those of the psychotic, if they are in 
some ways justified by the person's environment or experiences. 
It is a common tactic in mass communication to threaten or arouse some fear in the 
audience. Fear arousal by depicting potential dangers to which the audience might be 
exposed is frequently used to influence attitudes and behavior in communication 
(Janis and Feshback, 1954). Researchers have examined the impact of fear appeals on other 
communication domains before. Reardon (1989), for example, has discussed how fear 
appeals might best be used to communicate the dangers of AIDS to teenagers who typically 
perceive the threat of death as remote. She suggested that mass media messages aimed at 
adolescents must emphasize the more immediate consequences of the disease, including 
mental problems, skin rashes and sores, and its negative effects on a teenager's social life. 
She adds that media campaigns must be combined with interpersonal question-and-answer 
sessions which can elicit responses and information regarding methods for avoiding the 
problems described or depicted in media messages. 
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Gordon (1971) summarizes the results of his extensive study of fear thus: First, fear is 
an emotion or feeling related to anxiety and aggression. Second, fear is a frequently visible 
function of behavior on one hand and physiology on another, in many complex ways, 
depending upon how, when and in whom it is aroused. Third, fear is often a learned reaction 
to factors in the individual's environment. Fourth, because fear is aroused differentially in 
various people, the nature and degree of fear-arousal that people manifest is also a function 
of their unique psycho-biological personalities, similar insofar as personalities in a given 
culture or sub-culture tend to be like one another, but different in many of the ways 
personalities appear to vary. Fifth, fear is experienced by most people as unpleasant, 
producing a unique kind of pain, whether or not it intrudes into consciousness. Sixth, fear is 
not necessarily related to any sort of physical modifications of the human environment, either 
internal or external. 
In the case of food irradiation, fear is a compelling factor. Scientists argue that 
irradiation opponents hold an advantage in persuading public opinion because their 
statements do not undergo the strict review process of scientific articles. Irradiation 
opponents, they counter, take scientific reports out of context to convince consumers that 
food irradiation lacks sufficient evidence of safety and wholesomeness (Sapp, 1995). Pauli 
(1991) points out that, "because only harm, not its absence, can be demonstrated 
conclusively, one can always speculate about situations where harm could occur but for 
which no data exist." 
This study tries to analyze the extent to which persuasive fear appeals have been used 
in the Des Moines Register's and the New York Times' coverage of food irradiation. 
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Framing Theory 
Dunwoody (1992) observes that there are two consistent patterns in research into media 
-CO¥erage·ofrisk. First, media researchers find that journalists do not properly define reality 
(as seen by the media researchers). Second, news stories on risk have little risk information 
as science would define it. She argues that research results are strongly influenced by 
researchers examining the products of journalistic activity, stories, and then extrapolating 
backwards to speculate on how the stories were produced. Inference therefore shapes the 
research more than direct observation. 
The end effect is that little is actually known about how journalists select and structure 
risk messages. To advance research in pursuit of that understanding, Dunwoody goes on to 
vropose the use of the frame concept in evaluating journalistic treatment of risk: 
According to Gitlin (1980), there exists in news texts a largely unspoken and 
unacknowledged concept called "media frames" that organize the world both for journalists 
who report it and, in some important degree, for consumers who rely on their reports. 
Gamson and Modigliani ( 1987). defined a media frame as "a central organizing idea or story 
line that provides meaning to an unfolding strip of events suggesting what the controversy is 
about, the essence of the issue." The role of such frames is varied, according to Tuchman 
(1978), who considers their ability to organize everyday reality as their most important task. 
The news frame, he suggests, is part and parcel of everyday reality because the public 
character of news is an essential feature of news. 
Entman (1993) asserts that the process of framing essentially involves selection and 
salience because it involves selecting some aspects of a perceived reality and making them 
more salient in a communication text. These two aspects of Entman 's (1993) definition --
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selection and salience -- make it possible to distinguish framing as a media effect from the 
processes of agenda setting and gatekeeping. Whereas research on gatekeeping (e.g., White, 
1950; Whitney & Becker, 1982) and agenda setting (e.g., McCombs & Shaw, 1972) has 
commonly focused on the selection and salience of issues themselves, Entman's (1993) 
definition of framing considers the selection and salience of particular aspects of an issue 
rather than of the issue itself. 
Media Frames 
Dietram (1999) also distinguishes between media and audience frames. At the media 
level, according to him, journalists' framing of an issue might be influenced by several 
social-structural or organizational variables earlier identified by Tuchman (1978). At the 
audience level, frames as the dependent variable are examined mostly as direct outcomes of 
the way mass media frame an issue (e.g., Price, Tewksbury, & Powers, 1995, 1996). 
____ __ _ _ _ _ Previous research has proposed that at least five factors ma~potentially influence 
how journalists frame a given issue: social norms and values, organizational pressures and 
constraints, pressures of interest groups, journalistic routines, and ideological or political 
orientations of journalists (e.g., Shoemaker & Reese, 1996; Tuchman, 1978). 
Van Dijk (1985) suggests that the way news is framed in the mass media is a result of 
social and professional routines of journalists. Edelman (1993), who concluded that the 
choice of frames often is "driven by ideology and prejudice," echoes this finding. Gamson 
and Modigliani (1987) posit as well that the formation of frames can be explained by an 
interaction of journalists' norms and practices and the influence of interest groups. Because 
different types of print products (i.e., magazines vs. newspapers) focus or specialize on 
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different information subjects (i.e., agricultural vs. general interest) and have a defined area 
of circulation (i.e., regional vs. national), it can be expected that news norms governing their 
reprinting and production will also vary accordingly . 
. Bennett (1993) and Edelman (1977, 1993) offered a qualitative approach to this 
aspect of framing. For Edelman, the framing of issues by societal groups is a result of 
intentional considerations. He concluded that, "authorities and pressure groups categorize 
beliefs in a way that marshals support and opposition to their interests." These groups use the 
mass media to construct opinions and reality, and their societal influence to establish certain 
frames of reference. Van Dijk (1985) confirms this idea that organizational structure or 
media and work routines of journalists have an impact on the way news stories are framed. 
Pin and Kosicki (1993) structured news discourse in general and potential framing 
devices in particular. They identified four types of structural dimensions of news that 
influence the formation of frames: (a) syntactic structures, or patterns in the arrangements of 
words or phrases; (b) script structures, referring to the general newsworthiness of an event as 
well as the intention to communicate news and events to the audience that transcends their 
limited sensory experiences; (c) thematic structures, reflecting the tendency of journalists to 
impose a causal theme on their news stories, either in the form of explicit causal statements 
or by linking observations to the direct quote of a source; and (d) rhetorical structures, 
referring to the "the stylistic choices made by journalists in relation to their intended effects." 
Entman (1993) identified five traits of media texts that set a certain frame of 
zeference, and, therefore, have a critical impact on the information processing of audiences: 
(a) importance judgments; (b) agency, or the answer to the question "who did it"; (c) 
identification with potential victims; ( d) categorization, or the choice of labels for the 
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incidents; and (e) generalizations to broader national contexts. Huang (1996), using content 
analytic and survey data that measured media frames as the independent variable and 
audience frames as the dependent variable, acknowledged that media frames not only find 
!_heir way into audience frames, but that when media and audience frames overlap, the media 
an9 the audience accord different weights to those frames. 
Nelson et al. (1997) asserts that journalists' common reliance on elite sources for 
quotes, insight, analysis, and information means that the media often serve as conduits for 
individuals eager to promote a certain perspective to a ~roader public reliance. They regard 
those elites as the source of many frames and framing devices, and assert that this makes 
news organizations readily construct media frames on their own in order to summarize 
concisely the kernel of a story (Nelson, Clawson, Oxley, 1997). 
Among framing processes conceptualized by Dietram (1999), this study will focus on 
how media build frames. Media frame building has found empirical evidence from Gans' 
(1979) model of news selection processes and Shoemaker and Reese's (1996) work on 
influences on media content. These studies suggest at least three potential sources of framing 
influences -- journalist-centered influences such as their ideology, attitudes, and professional 
norms; "organizational routines" (Gans, 1979); and external sources of influence such as 
political actors, authorities, and interest groups. 
This study does not deal with journalistic norms and newsgathering routines but 
focuses instead on characterizing the frames most evident in the print media's coverage of 
irradiation. By examining patterns of attribution, it attempts to describe the general 
framework of coverage. 
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Hypotheses and Research Questions 
Considering the foregoing literature qn science reporting and their assertions that the 
more colorful and passionate opposition groups often receive too much or too favorable 
attention by the media, it is hypothesized that: 
Hypothesis 1: More anti-irradiation advocates than pro-irradiation advocates will be 
cited in the Des Moines Register's and the New York Times' coverage of food 
irradiation. 
The studies cited above also noted that oftentimes, due to a number of reasons, the 
coverage of controversial scientific topics give more space to opposition statements. As such, 
it is hypothesized that: 
Hypothesis 2: There will be more negative messages than positive messages in the 
Des Moines Register's and the New York Times' coverage of food irradiation. 
According to the literature on communication appeals, persuasive appeals_ directed to 
human fears are often highly effective (Gordon, 1971). Sapp (1993) also found that 
opponents of irradiation have successfully used fear appeals to persuade consumers that 
irradiation destroys food nutrients and makes the food radioactive. Food irradiation 
proponents, on the other hand, regard the process as a solution to highly threatening caused 
foodbome diseases. Accordingly, it is hypothesized that: 
Hypothesis 3: Fear appeals will be used by both sides in the irradiation debate to 
influence consumer acceptance of irradiated food. 
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Following the formulations of framing theorists, the study also analyzed how the Des 
Moines Register and the New York Times framed the food irradiation issue and what internal 
and external sources affected their framing. The following question is thus posed: 
Research Question 1: What frames were most commonly used in the Des Moines 
Register's and the New York Times' coverage of the food irradiation issue? 
Building on the previous hypotheses and research questions, the final question asks if 
there is difference between these two newspapers on how they reported the food irradiation 
issue to their different constituencies. As such, it is asked: 
Research Question 2: Is there a difference between a regional newspaper's (Des 
Moines Register) coverage and a national newspaper's (New York Times) coverage 
of food irradiation? If so, what are these differences? 
24 
CHAPTER 3. 
METHODOLOGY 
The Research Design 
':(his study aims to identify and describe (1) the most commonly cited sources of 
information regarding food irradiation in the Des Moines Register and the New York Times, 
(2) the nature of the coverage, (3) the appeals used by these sources to convince the public of 
their position regarding the issue, ( 4) the framing strategies that have been applied to inform 
the public about this issue and (5) the differences between regional and national newspapers 
in their coverage of the irradiation issue. To achieve these objectives, a content analysis of 
the Des Moines Register's and the New York Times' coverage of the food irradiation issue 
from February 1992 to March 2000 was undertaken. , 
Content analysis is a method of studying communication in a _systematic, objective, 
and quantitative or qualitative manner for the purpose of examining media performance 
(Wimmer and Dominick, 1997). Lasswell (1948) says that a content analysis "will not tell us 
whether a given work is good literature; it will tell us whether the style is varied. It will not 
tell us whether a paper is subversive; it will tell us if the contents change with party line." 
The Sample and Unit of Analysis 
The articles included in the study were published during an eight-year period (Feb. 
1992 - March 2000) in two daily newspapers (The New York Times and the Des Moines 
Register). These publications were chosen to represent specific subject matters of interest. 
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The research questions posed call for a comparative analysis of regional vs. national 
newspaper coverage of food irradiation. 
l'o arrive at the sample, a Lexis-Nexis search was conducted for all articles 
mentioning the phrases "irradiation" and "irradiated food" as key-words in irradiation-related 
stories in the newspapers. 
The unit of analysis will be the whole article which will be examined for arguments 
for or against food irradiation. An argument is an assertion about food irradiation made either 
t,y the author of the article or the sources cited. Each argument will be judged according to 
whether it portrays the topic negatively, positively or in a neutral way. The articles will also 
be examined for "loaded" words used to describe the technology that may heighten public 
fear or assure them of the safety of this procedure. In addition, a qualitative analysis will be 
conducted to determine what frames were commonly used to shape the audience's 
understanding of the food irradiation issue. 
Conceptual and Operational Definitions of Variables 
In this study, anti-irradiation advocates are defined as those who are critical of the 
food irradiation process, arguing for example, that irradiation destroys food nutrients and 
creates hazardous chemicals in food. The pro-irradiation advocates, on the other hand, are 
tb-Q.,Se-wh.o extol the potential virtues of the process as the key to eliminating pathogen-borne 
diseases, and as another safety valve that will protect the public from food poisoning 
outbreaks. 
Negative messages regarding food irradiation are those that focus on the health and 
safety risks associated with irradiation processing as well as the potential economic and 
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-~_n_vironmental problems it poses. Positive messages are those that underline the need to 
~otect the public from food-borne diseases and food spoilage and to cut medical costs. They 
also underscore the process' ability to maintain the high quality of food the public consumes. 
A moderate story is one that does not provide opinions from any source that are either for or 
against the food irradiation process or provide the opinions of both the pro- and anti-
irradiation advocates in the half and half manner. Two coders will determine the article's 
slant and their judgments will be compared to determine inter-coder reliability. 
A discernible argument is one that is cited directly from the author, a pro-irradiation 
advocate or an anti-irradiation advocate to convince newspaper readers of a particular aspect 
of food irradiation. In short, it is a .clear and direct st~tement. for or against food irradiation. 
The presence of conclusive ideas will be the most important key coders can use to distinguish 
discernible arguments in the articles. 
The use of fear appeals will be ascertained by listing words or phrases used to elicit 
h!lman_fears for the irradiation process. Articles that use words such as "atomic," 
"bombarded," "pathogenic," "bacteria," and "spoilage" will be considered high in fear 
~p.p_eals. The use of such words is expected to be confined not only to anti-irradiation stories. 
Irradiation proponents may use words such as "pathogenic bacteria," "food-borne diseases," 
"food spoilage," and "E-coli and Salmonella outbreak," to elicit strong fears from the public. 
Food irradiation is a multi-dimensional and multi-faceted issue that covers health, 
political, scientific, economical and social aspects. As such stories will also be analyzed in 
terms of the overarching framework or frames used to define and explain the issue to the 
public. 
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Establishing a Quantification System and Coding the Contents 
In this study, aspects of nominal, interval and ratio levels will be applied to analyze 
the contents. At the ratio level, (1) the total frequency of the Des Moines Register's and the 
New York Times' coverage of the food irradiation issue and (2) the number of sources 
mentioned will be counted. 
Berelson (1952) describes the importance of framing data as" . . . qualitative analysis 
usually containing quantitative statements in rough form. They may be less explicit but they 
are nonetheless frequency statements about the incidence of general categories." In this 
study, the number of arguments by anti- and pro-irradiation advocates will be counted in 
each article. Then the sources of each argument will be evaluated and coded. The orientation 
(negative, positive or neutral) of each argument will also be ascertained. 
At the interval level, coders will evaluate the1 orientation of the articles often 
considered nominal on five-point scales where 1 is strongly negative and 5 is strongly 
positive. The presence of fear-arousing words in the articles will be measured as a binary 0-1 
(l=Yes, O=No) variable. The sources will also be categorized as irradiation opponents or 
irradiation advocates. 
The careful training of coders is an integral task in any content analysis and usually 
results in a more re1iable analysis (Wimmer and Dominick, 1997). The author and another 
graduate student will code the articles using standardized sheets for data classification. These 
sheets will allow the simple placement of check marks or slashes in predetermined spaces. 
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Reliability 
After__codin,g, an inter-coder reliability test will be conducted to ensure the reliability 
oj results. Inter-coder reliability indicates the level of agreement among independent coders 
who code the same content using the same coding instrument (Wimmer & Dominick, 1997). 
The following formula proposed by Holsti (1969) will be applied to determine reliability for 
this study. 
2M 
Reliability= 
Nl +N2 
where M represents the agreement of two coders' coding decisions and N 1 and N2 are the 
total number of coding decisions made by the two coders. 
Data Analysis 
One-sample t-tests and chi-square tests were performed to test the hypotheses and 
answer the research questions. 
The frequency by which irradiation opponents and irradiation advocates were cited in 
the stories analyzed were compared to test Hl. The mean rates of negative, positive and 
neutral messages in the stories were compared to test H2. The extent to which both sides 
used "loaded" words or phrases to arouse fear were compared to test H3. Research Questions 
1 and 2 were answered by doing a qualitative analysis of both latent and manifest content. 
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CHAPTER 4. 
RESULTS AND DISCUSSION 
A total of 77 stories (35 from the Des Moines Register and 42 from the New York 
Times) published in the two newspapers from February 1992 to March 2000 were analyzed 
in this study. These varied in length, but the Register's articles were lengthier, averaging 
601. 7 words per article. The Times' stories were generally shorter, producing an average of 
550.7 words per story. 
Overall, the issue did not generate regular coverage and the depth of reporting in both 
papers varied considerably. Figure 1 shows the periods of peak coverage in both newspapers 
occurring in late 1997 and early 1998. 
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Figure 1. Number of Articles about Food Irradiation 
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In the summer of 1997, infested hamburger meat processed by a Hudson Foods Inc. 
plant in Columbu·s, Nebraska, made 17 people ill and resulted in the biggest recall of ground 
beef (25 million pounds) in US history. This catapulted food safety issues once more to the 
national limelight and led to a renewed interest in different ways of safeguarding food, 
including food irradiation. This may have triggered the FDA approval of irradiation for red 
meat the following fall, another landmark case that became the subject of the media agenda. 
Hypothesis 1. 
More anti-irradiation advocates rather than pro-irradiation advocates will be cited in 
the Des Moines Register's and the New York Times' coverage of food irradiation. 
Table 1 details the number of discemable arguments that appeared in the Des Moines 
Register's and the New York Times' eight-year coverage of food irradiation. Because there 
are more arguments for rather than against food irradiation, the first hypothesis was not 
supported. 
Table 1. Number of arguments for and against food irradiation in the two newspapers 
For Food Irradiation Against Food Total Irradiation 
The Des Moines Register 32 8 40 
The New York Times 27 32 59 
Total 59 40 99 
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To determine if there are significant differences between and among the nwnber of 
argwnents for and against food irradiation in the two newspapers, chi-square tests were 
conducted. The results are outlined in Table 2. 
The result of the chi-square test for the Register was significant (p< .01). This means 
that the Register cited more argwnents for rather than against irradiation. The chi-square 
testing for the New York Times, however, showed no significant differences between pro-
and anti-irradiation advocates in terms of discernible argwnents. 
Table 2. Chi-square comparison of nwnber of argwnents for and against food irradiation in 
the two newspapers. 
Arguments 
For Irradiation Against Irradiation Total 
The Des Moines Observed 32 Observed 8 40 Register Expected 20 Expected 20 
Observed % = 80% Observed % = 20% 
Chi-square= 14.4 df= 1 p-value <.01 
The New York Observed 27 Observed 32 
Times Expected 29. 5 Expected 29. 5 59 Observed%= 45.8% Observed%= 54.2% 
Chi-square= .424 df=l p-value >.05 
Another chi-square test was conducted to compare the sources cited in the two 
newspapers (Table 3). The table indicates that the Register and the Times cited around the 
same number of argwnents for food irradiation but the New York Times cited more 
argwnents against food irradiation than the Register did. 
In short, the two newspapers demonstrated explicitly different ways of reporting the 
issue. The Register, the regional newspaper, projected food irradiation in an overwhelmingly 
good light, generating more argwnents concerning the benefits of this new technology. The 
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Table 3. Chi-square testing the difference between the Des Moines Register's and the New 
York Times' cited sources 
Arguments 
For Irradiation Against Irradiation Total 
The Des Moines Observed 32 Observed 8 Register 40 
The New York Observed 27 Observed 32 Times 59 
Chi-square= 11.60 df=l p < .01 
New York Times, however, contained more anti-irradiation voices, four times more than the 
Register featured. In terms of absolute number of pro-irradiation arguments, however, the 
two papers are just about the same. 
To find out exactly who were the sources of these arguments, this study also 
categorized the reporters' sources of information into five broad groups: ( 1) scientists from 
land grant universities, (2) industry and commercial groups, (3) agriculture officials and 
scientists from federal and other government agencies, ( 4) consumer advocacy groups, and 
( 5) others. Figure 2 shows the frequency with which the sources belonging to the categories 
above were mentioned in the articles examined. 
As Figure 2 indicates, scientists from land grant universities as well as federal 
agriculture officials and scientists have joined forces in support of food irradiation in both 
newspapers. These two groups argued that the process had been subjected to the rigors of 
first-rate research over 50 years and that those studies have proved irradiation's potential to 
reduce the incidence of illness and the loss of lives due to food-borne pathogens. 
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Among the five categories of sources above, consumer advocacy groups have 
consistently played the role as irradiation's most powerful -- and vocal -- opponents. They 
argue that irradiation destroys food nutrients, makes food radioactive and that the process is 
expensive, risky (because it raises worker safety and environmental issues), and ignores 
problems with contamination originating directly from farms and ranches. This group is 
quick to stress the word "cancer" as the most dangerous side-effect of the irradiation process. 
Hypothesis 2. 
There will be more negative messages than positive messages in the Des Moines 
Register's and the New York Times ' coverage of food irradiation. 
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The author (Coder A) and another coder (Coder B) evaluated the orientation of the 
articles using a five-point scale where 1 is strongly negative, 3 is moderate, and 5 is strongly 
positive. To determine inter-coder reliability, initially, Holsti's equation was applied to the 
two coders' assessments. They turned out to be too low (0.571 for the Register, 0.428 for the 
Times) to be reliable for communication research purposes. To remedy this, the five-point 
scale was collapsed and converted to a three-point scale where 1 is strongly negative or 
negative, 2 is moderate, and 3 is positive or strongly positive. Then, the two coders' 
assessments were re-compared using Holsti's equation. Converting to a three-point scale 
substantially increased the number of agreement between the two coders' rating of the 
articles, and the reliability was highly improved to 0.914 for the Des Moines Register and 
0.952 for the New York Times. Also, the means of each coder's ratings were calculated to 
get an overall impression outlined in Table 4. It shows the calculated mean rates of the 
coded results from the two coders. 
Four one-sample t-tests were conducted to decide whether each coder's overall 
impression on both the newspapers is negative or positive. Because the coders scored 
Table 4. Average ratings of the stories according to orientation 
Coder A 
CoderB 
Des Moines Register 
(n=35) 
2.3143 
2.2857 
New York Times 
(n=42) 
1.8810 
1.8333 
Orientation of the articles was evaluated using a three-point scale 
where I is negative, 2 is moderate, and 3 is positive. 
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Table 5. One sample t-test of two coders' ratings of the newspapers' direction of coverage 
Coder A CoderB 
Mean t df Sig. Mean t Df 
The Register 2.3143 2.336 34 .026 2.2857 2.049 34 
(35) 
The Times 1.8810 -.842 41 .405 1.8333 -1.155 41 
(42) 
Test value = 2 (moderate) 
"moderate articles" as 2, each mean was compared with 2 (moderate). Table 5 shows the 
results of these tests. 
Sig. 
.048 
.255 
The test results for the Register turned out to be significant. It means that both coders 
scored the overall coverage of the Des Moines Registers as positive. The test results for the 
Times, however, showed no significant difference. Both coders generally scored the New 
York Times' coverage of food irradiation as "moderate". 
The results show that the Register has favorably covered the food irradiation issue 
while the New York Times has covered the issue in a balanced or moderate manner. The 
second hypothesis, therefore, was also not supported. 
Hypothesis 3. 
Fear appeals will be used by both sides in the irradiation debate to influence 
consumer acceptance of irradiated food. 
This hypothesis was intended to determine if both opponents and proponents of food 
irradiation used fear-arousing terms to persuade the public, and if they did, to find what terms 
were used to arouse people's fears. 
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Two coders measured the presence of fear-arousing words in the articles as a binary 
(l=Yes, 0=No) variable, and also distinguished their sources. Table 6 shows the number of 
articles with fear-arousing terms appearing in both newspapers as evaluated by the two 
coders. Inter-coder reliability using Holsti's (1969) formula was computed at 0.714 for the 
Register and 0.8 for the Times. 
Table 6. Number of articles with fear-arousing terms 
Coder A Coder B 
Newspaper Number of articles with fear-arousing terms used 
(N=77) by by by both by by by both 
opponents advocates sides opponents advocates sides 
The Des 4 10 3 1 9 0 
Moines 
Register 
(35) 17 10 
The New 11 9 3 8 11 0 
York 
Times (42) 23 19 
Table 7 lists the fear arousing terms used by irradiation opponents and advocates. It 
indicates that both sides of the debate applied fear-arousing terms, labels, and definitions to 
convince consumers that irradiation is either a boon or a bane. 
Irradiation advocates often mentioned the seemingly scary and unfamiliar names of 
microbes like E.coli O157:H7 and salmonella, referring to mass health threats to humans 
because they can trigger deadly outbreaks of food poisoning. They never miss the 
opportunity to remind readers of the huge recall of contaminated hamburgers at a Hudson 
Foods plant in Nebraska in1996 and the several deaths linked to the Jack in the Box 
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restaurant incidents in the Pacific Northwest in 1993. These cases, they say, could have been 
prevented with irradiation. As such, fear appeals were deployed to outweigh consumers' 
fears concerning radiation and nuclear-related hazards. 
Table 7. Loaded fear-arousing terms used to define and explain food irradiation 
From Irradiation advocates 
Dangerous microbes such as E. coli and 
salmonella 
Run of E. coli contamination 
Deadly outbreaks of food poisoning, food-
borne diseases 
Bacteria-tainted hamburger 
Tainted food 
Deadly strains of E. coli 
Miscarriages and still births 
Heal th threat 
The growth of dangerous pathogens 
Disease-causing bacteria like E. coli 
0157:H7 
The most notorious E. coli food poisoning 
Deadly epidemics 
From Anti-irradiation advocates 
Nuking your food 
Unquantifiable risk 
Produces carcinogens 
Unique and biologically unknown radiolytic 
by-products 
Irradiation waste, increasing problems of 
Nuclear-waste disposal 
Nuclear fuels, explosion, 
Antibiotic resistance in bacteria 
Endanger workers and risk 
Environmental contamination 
The risk of cancer 
Radioactive waste at irradiation facilities 
A greater threat to health 
Fear of radioactivity 
Nuclear idolatry 
Rash of serious food poisoning Horrors of the atomic bomb 
Tainted with potentially lethal E. coli bacteria 
Dangerously radioactive 
Risk of nuclear accidents 
deadly mutant E.coli strain 0157:H7 
The travesties of the nuclear age 
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Irradiation opponents, on the other hand, have used negative persuasion to counter the 
positive and upbeat potentials of food irradiation coming mostly freITrrenowned scientists. 
Labels such as "nuclear explosion," "horrors of the atomic bomb" and "radioactive wastes 
directly related to nuclear accidents" were always mentioned to warn citizens of the risk of 
cancer and other life-threatening aspects of food irradiation. This finding substantiates the 
observation of Bill Schneider, vice president at Lippincott & Margulies, who notes that 
discussions about "irradiation is one of fear-evoking words from the 1950's and 1960's that 
people are never going to get over." 
Considering all of the above, the third hypothesis was thus supported. 
Research Question 1. 
What frames were most commonly used in the Des Moines Register's and the New 
York Times' coverage of the food irradiation issue? 
This research question seeks to address how the problem for which irradiation has 
been determined as a potential solution has been defined, and how journalists have evaluated 
the suggested solutions or recommendations to alleviate the continuing concern regarding 
food safety. What were the common perspectives used in both newspapers? 
A close look at manifest and latent content produced four main themes the 
newspapers used to explain and report the issue to the general public. Table 8 shows 
distribution of frames appearing in the articles of both newspapers. 
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Table 8. Distribution of frames in the two newspapers 
Newspaper 
From the Des 
Moines Register 
From the New 
York Times 
Total 
Governmental 
and federal 
regulation 
30 
28 
58 
Health 
aspects 
20 
28 
48 
The economic 
concern 
17 
22 
38 
The science and 
technology 
behind food 
irradiation 
15 
19 
34 
Total article (77) = The Des Moines Register (35) + The New York Times ( 42) 
A. Governmental and federal regulation 
The most dominant frame used in the newspapers, this frame portrays government 
and federal agencies as having a crucial role to play in regulating the process and in 
guaranteeing the safety of the public exposed to the process. Food irradiation research to 
eliminate pathogenic bacteria has been in progress in federally-funded laboratories since the 
1950s. These studies have demonstrated that pasteurization of meat and poultry by irradiation 
is effective, economical and safe. The results have been reviewed and the process 
consequently approved by the Food and Drug Administration, the Public Health Service, the 
Department of Agriculture and the Department of the Army. 
Anti-irradiation advocates criticize the government and the proponent scientists as 
playing loose with the research and approval process by not reviewing scientific evidence 
against irradiation's safety and value. Critics worry that the government and its scientists are 
looking at irradiation as a "techno-fix" to prevent food-related disease outbreaks when they 
should be looking at restructuring the entire food production system. Foremost of these 
40 
critics is Ken Taylor, executive director of the Minnesota Food Association, a St. Paul-based 
consumer advocacy group. 
Labeling and marketing problems also remain. FDA rules require all irradiated foods 
to be clearly labeled as such and tq include the green international radura symbol. This 
practice, according to consumer advocacy groups, gives consumers the right to be thoroughly 
informed, and the right to make their own choices. 
This frame deals mostly with how government agencies have regulated the process 
and have approved its use for various purposes, and how irradiation opponents have tried to 
block the same. 
B. The health aspects 
This is the core of the continuing controversy over food irradiation. Over the years, 
researchers have focused their attention on two main concerns - whether irradiation can strip 
food of vitamins or create dangerous by-products that could cause cancer or other health 
problems in people who eat irradiated food. 
Advocates say that irradiation does not make food radioactive, nor does it noticeably 
change taste, texture or appearance. They regard food irradiation as the best solution to the 
problem of food poisoning, insisting that the technology could have prevented illnesses 
caused recently by contaminated hamburgers from Hudson Foods and the several deaths 
linked to Jack in the Box restaurants in the Pacific Northwest in 1993. 
Anti-irradiation advocates, on the other hand, say that no one knows what effect this 
kind of diet would have on people. They argue that the process diminishes the nutritive value 
of food, changes the food's properties, and forms dangerous substances. In addition, they 
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warn that the process can create chemicals in food that could cause other diseases. Many 
articles mentioned "cancer" as the most unacceptable risk posed by food irradiation. 
C. The economic concern 
On this aspect, the two sides bicker about the medical and food costs engendered by 
this technology. 
Irradiation advocates have stressed economically possible benefits from food 
irradiation, asserting that the process can decrease medical care costs associated with 
inadequate food inspection and handling. The USDA estimates the cost of medical treatment 
and lost productivity related to food-borne illness at nearly $10 billion a year. The number of 
cases has been difficult to estimate, and studies place the range at 6.5 million to 81 million a 
year, with perhaps some 9,000 deaths. They say that even though using irradiation on meat 
adds up to 5 cents per pound, the savings from the reduction in food-borne illness are 
substantially greater than the modest increase in food cost. 
In contrast, irradiation opponents are apparently doing their best to slow the 
implementation of this scientific innovation. They are concerned that the installation of 
irradiation processing equipment will be a burden to individual companies. The high 
installation cost may compel companies to seriously consider consolidating into food 
industry giants that will monopolize and control the market. Such a phenomenon will 
effectively diminish the number of food companies and the potential sources of food for the 
general public. Critics suggest that more companies and individuals producing more of the 
nation's food will ensure a fresher food supply and will reduce the need for measures like 
irradiation (Rodriguez, 2000). 
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D. The science and technologv behind food irradiation 
Previous studies (Weise Research Associates, 1984; Gallup, 1993; Hashim et al., 
1996) found that consumers were not very familiar with the food irradiation process and were 
likely to accept it when provided with information about its safety and benefits. Perhaps in 
recognition of this, both newspapers featured in detail the scientific and technical processes 
involved in irradiating food. Both newspapers allocated considerable space to define and 
explain the scientific and technical aspects of the process, citing scientists' and experts' 
research or opinion in most of their reports. 
Coverage of this frame may perform an important service for scientists as well as 
audiences with a stake in the issue. Accounts making use of this frame inform the public of 
the latest developments in an ongoing dispute. They also inform scientists embroiled in the 
issue concerning any public feedback. Most food scientists interviewed in these reports 
referred to their research as an innovative and safe process to abate people's concerns. About 
four articles played up the opinions of anti-irradiation scientists who pointed out the possible 
medical problems and technical defects attendant to the process. In general, however, the 
articles gave more voice to food scientists and experts supporting food irradiation. 
Research Question 2. 
Is there a difference between a regional newspaper's (Des Moines Register) and a 
national newspaper's (New York Times) coverage of food irradiation? If so, what are these 
differences? 
Over an eight-year period, there were a total of 35 articles in the Register and 42 in 
the Times that dealt exclusively with irradiation. Beyond the sheer number of articles 
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published, there are stark differences between the two papers in their coverage of the 
irradiation debate. 
As demonstrated in Hypothesis 1, the Register cited more arguments in support of 
food irradiation than the New York Times. Also, the regional paper has shown a more 
favorable reporting attitude toward the issue than the Times (see Hypothesis 2). Because of 
its proximity to Iowa State University, a major research center that studies the irradiation 
process, the Register has taken advantage of the experts available from this land grant 
institution. Animal and food scientists such as Dennis Olson (former Professor of Iowa State 
university), Dennis Marple, and James Dickenson have been the most cited sources, and they 
all played as important organizational spokespersons that influenced how the issue was 
framed in the regional newspaper -- highly supportive of the innovation. The Times, on the 
other hand, had a more varied and broad source palette. In most arguments, scientists have 
shown their favorable disposition toward and asserted the need for the process. 
Although the Des Moines Register did not cover the issue regularly and frequently, it 
dealt with some regional issues related to food irradiation, including the procedure's 
environmental and commercial effects in Iowa. Griffin and Dunwoody ( 1997) said that 
stories written by local news staff members would have more local detail than stories 
generated by wire services, and framing decisions would be affected by local rather than 
distant forces. Such reports usually consist of consumer interviews and results of in-depth 
scientific research. For instance, Ralph Williams, a spokesman for Titan Corp. that will 
operate an irradiation system in Sioux City, has been repeatedly quoted as saying that "Iowa 
is probably on the leading edge of making this technology available nationally." 
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The Des Moines Register depended on a host of news sources, including wire 
services such as the Associated Press as well as syndicated reports from Newsday and the 
Washington Post. There were also a number of freelance writers who covered the topic for 
the Register. Among them were the prolific George Anthan, Washington Bureau chief for the 
Des Moines Register and Anne Fitzgerald. The New York Times, however, relied mainly on 
its own staff writers to cover the issue, notably Marion Burros whose insights provided 
considerable depth to his stories. 
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CHAPTERS. 
CONCLUSIONS 
About 1,700 daily newspapers entertain and inform the U.S. population with a wide 
variety of content (Erickson et al., 1990). People are increasingly seeking out health news; 
they also now view science stories as equal in importance to other types of news (Arkin, 
1990; Haris, 1993), and many newspapers maintain weekly science pages (Culliton, 1997), 
medical sections, or similar content to serve these needs. 
The accuracy of science stories published in newspapers is not without controversy. 
As with many other science issues, food irradiation has been the topic of heated debate 
among food scientists, federal agencies, food industrial groups and health-related consumer 
groups. As of this writing, this technology is still clouded by a lot of uncertainty, and health 
concerns remain salient in the eyes of a health-conscious American public. 
This study analyzed two newspapers -- the Des Moines Register and the New York 
Times-- to look at how they covered the food irradiation issue from Feb. 1992 to March 
2000. In their coverage, both newspapers have dealt with the scientific, moral, political, and 
economic dimensions of the issue. The results indicate that the stories concerning the topic 
were few and far between. The Register issued 35 while the Times came up with only 42 
articles in a span of eight years. 
This study focused on how journalists reported the issue and the controversy 
surrounding it to the public. Both newspapers reported on the food irradiation debate using 
multiple sources and displaying a variety of perspectives. Espousing either pro- or anti-
irradiation arguments, the newspapers tapped the expertise of scientists from land grant 
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universities, industrial and commercial groups, agriculture officials and scientists from 
federal and other government agencies, consumer advocacy groups, and others. Despite t e 
variability in terms of sources, the newspaper journalists have managed to put their voice . in 
a comparably balanced manner in their presentation of the issue to the public. Demonstrat' ng 
a profound respect for scientific interpretations, journalists have often incorporated direct 
quotes from the sources in their reporting. 
Both sides of the irradiation debate used fear-arousing terms to persuade and 
convince the public of their position on the issue. Pro-irradiation advocates used severe 
health threatening expressions, and proposed the process as only a preventive means of 
avoiding the threat. Anti-irradiation advocates also used fear-provoking terms that the 
irradiation process probably can cause health problems such as cancer, asserting that the 
process will do damage to more than food pathogens. The absence of factual evidence on the 
part of irradiation opponents, however, made fear persuasion a more potent and powerful tool 
for the pro-irradiation advocates. 
Mongeau (1998) asserts that a fear appeal must do more than simply describe a 
noxious and imminent threat; that is, a fear appeal must present an adequate means of 
controlling or eliminating the threat as well. The irradiation proponents were more 
convincing in this regard because they propose the process as an imperative solution to 
prevent food safety threats with scientifically and technically supported evidences. 
Governmental and federal regulations, health threats, economic concerns, and science 
and technology frames were predominantly used to construct the debate around the issue. 
Different scientists with different views were the journalists' main sources of information, 
47 
hence the issue has been presented to the public with a lot of uncertainties all coming from 
the research camp. 
The results of this study contradict previous findings concerning the behavior and 
attitude of journalists reporting about science and technology issues. Stocking (1999), for 
instance, asserts that journalists have a tendency to limit themselves to single sources in 
reporting science stories. Such was not the case in the coverage of food irradiation. Indeed, 
seldom could one encounter stories that were written not using a number of sources. Weiss 
and Singer (1988) also found that a majority of journalists who wrote about scientists' 
findings appeared to accept the scientists' word on faith, seeking out other scientists for their 
reactions only in a minority of cases. In the case of food irradiation, conflicting views were 
presented to explain to the public the nature of the controversy. 
This study also found that the Register dealt with food irradiation more favorably 
than the Times. It has also understandably preferred Iowa regional sources in its reporting, 
while the Times used more sources from across the nation. The results also indicate that the 
Times has reported the food irradiation issue in a balanced manner compared to the 
Register's covering of the issue. It can be assumed that the New York Times with more 
science-trained reporters and journalists has chosen and reported information concerning 
food irradiation in a more selective and balanced manner from various sources than the 
Register. For instance, Dennis Olson, a former professor of Iowa State University, was the 
most powerful and frequently cited advocate on the Register's coverage of food irradiation, 
but the New York Times cited him just once and instead covered more scientist, expert, and 
consumer groups from various fields and areas. Dunwoody (1999) suggests balance as a 
strategy when journalists cannot distinguish the true statements from untrue ones by 
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presenting an array of viewpoints. With this strategy, both the newspapers gave readers 
access to more perspectives, even though ultimately they were restricted by the journalists' 
knowledge about the process. 
Among the four categories of frames featured in this study, the one that deals with 
governmental regulations and procedures occupied the most news hole and was the most 
powerful theme presented. This is perhaps because, according to Griffin and Dunwoody 
( 1997), reporting on public actions and statements stemming from the governmental and 
political subsystem would require little or no special scientific expertise on the part of the 
reporter, and it would be defensible to the publisher and the community. Also, they found in 
their study that the news media tend to use governmental frames much more commonly than 
science ones (Griffin and Dunwoody, 1997). 
On the other hand, scientists who are the subjects of stories using the science and 
technology frame often employed highly technical terms to present their opinions, and gave 
risk-related information with fear-arousing terms to rationalize the need for the process. 
Griffin and Dunwoody (1997) said that journalists using members of the scientific and 
technical communities as source of information would expect to encounter (1) highly 
technical terms that require interpretive finesse and (2) a relatively direct use of relevant 
health risk information. 
Emergent and controversial science stories offer journalists the chance to play a 
greater role in constructing the popular version of scientific reality. The media play an active 
and direct role in this debate. Scientists have increasingly come to realize that mass media 
serve as signals to what society considers important. Mass media can legitimize a scientist's 
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work not only in the eyes of the public, but also in the eyes of other scientists (Dunwoody, 
1999). 
The acceptance of policies and practices attendant to food irradiation largely depends 
on considerations of other aspects of government, health, economics, rather than a scientific 
and technical nature. As such, the mass media can play an even more profound role. In these 
instances, journalists need to make a greater effort to understand external sources of 
influence such as political actors, authorities, and interest groups as well as the audiences for 
whom they report. They are also subjected to construct the popular understanding of science 
in question, building appropriate public communication flows with their ideology and 
professional norms. 
The communication of controversial science issues to the public is becoming 
increasingly important and difficult as people want to relieve their concern of the issues and 
many public interest groups claim a stake in the direction and content of material presented 
(Fitzgerald et al., 1997). 
This study looked at how the food irradiation issue was framed by the US media and 
what factors influenced its frame. Even though the study just focused on food irradiation out 
of contemporary controversial science issues, results from this study are expected to help 1) 
journalists, who deal and report controversial science issues, understand what they need to 
prepare for their reporting the issues and how important is their professional responsibility of 
reporting science issues, 2) scientists, who have little or no media experience, recognize what 
is the media's role in science and how the media scrutinize and explain their scientific work 
to the public, 3) federal government and other interest groups, which regulate science issues 
or influence their regulation, find how they interact with the media to mediate the 
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controversy of science issues and lessen uncertainty of it. In addition, this thesis will provide 
researchers in the study field a direction for further studies of controversial issues of science. 
Limitations of This Study 
This study looked at the food irradiation controversy as mirrored in the coverage of 
two newspapers spanning eight years. Such a time span may still prove to be too limited to 
fully examine the underlying factors that stirred and continue to stimulate this controversy. 
Future studies might attempt to go beyond this timeframe to examine the issue in a more 
longitudinal manner. 
Like any other content analysis, this study looked at frame building only from the 
point of view of the media. To fully appreciate the frame-building process, it is important to 
understand how this media framing has affected, if indeed it has, the frames developed by 
audiences as well. How do audiences perceive the issue now? Further research must examine 
the individual-level effects of framing. 
Just two newspapers were chosen for this study. This sampling universe constrained 
the generalizability of the study's results considerably. Also, this study did not subsume 
various news media such as radio and television, other print outlets such as magazines, 
brochures and leaflets, and the Internet. 
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APPENDIX 
52 
Coding Instructions 
The Framing of an Agricultural Controversy: How the Des Moines Register & the New York Times 
Covered 
The Food Irradiation Issue 
Units of Observation: The Des Moines register and The New York Times 
Units of Analysis: Articles about the Food Irradiation Issue 
Articles Description Coding Sheet Identifiers 
A. Name of Newspaper or Magazine 
1. Des Moines Register 
2. New York Times 
B. Article Number Each article is numbered chronologically by date of publication 
Date the article appeared in the newspapers C. Date of Article 
D. Author of Article Name of reporter who wrote the article 
E. Length of Article Number of words in the article 
F. General Impression of Article (Orientation) 
G. Arguments 
1. Strongly negative 
2. Negative 
3. Moderate 
4. Positive 
5. Strongly positive 
a. Does the article contain discernible arguments? 
l. Yes 
0. No 
b. If yes, how many arguments are there? 
# of arguments ( ) 
c. Who mentioned the arguments (nominal sources)? 
d. Are these sources for or against irradiation? 
# For ( ), # Against ( ) 
H. Fear appeal 
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Coding Instructions Continued 
a. Do fear-arousing words or phrases appear on this article? 
1. Yes 
0. No 
b. If yes, how many fear-arousing words or phrase were used? 
c. What are these fear-arousing words or phrases? 
d. Were these terms used by 
1. Irradiation opponents # ( ) 
2. Irradiation advocates # ( ) 
I. Frame Applied to the Article (for Coder A) 
J. Coder Information 
1. Health: Article argued more with an aspect of public health 
2. Politics: Article argued more with an aspects of politics and government 
3. Science: Article argued more with an aspects of science and technology 
4. Economics: Article argued more with an aspects of economics loss or 
advantage 
5. Health+ Politics: Article argued with both 1 and 2 
6. Health + Science: Article argued with both 1 and 3 
7. Health + Economics: Article argued with both 1 and 4 
8. Politics+ Science: Article argued with both 2 and 3 
9. Politics+ Economics: Article argued with both 2 and 4 
10. Science + Economics: Article argued with both 3 and 4 
11. Health+ Politics + Science: Article argued with 1, 2, and 3 
12. Health+ Politics+ Economics: Article argued with 1, 2, and 4 
13. Health+ Science+ Economics: Article argued with 1, 3, and 4 
14. Politics+ Science+ Economics: Article argued with 2, 3, and 4 
15. Health+ Politics+ Science+ Economics: Article argued with 1, 2, 3, and 4 
99. Other 
a. Name 
b. Age 
c. Gender 
1. Male 
2. Female 
d. Major 
e. Status 
1. Undergraduate 
2. Graduate 
3. Staff 
99. Other 
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